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(54) Disposable garment 

(57) A disposable garment is provided with leg-hole 
elastic members, which include first elastic members 
5a, 5a extending along transversely opposite side edg- 
es 1 a, 1 a in a longitudinally middle zone of the garment, 
second elastic members 5b, 5b extending in continuity 
with the first elastic members 5a, 5a toward a front end 



1b of the garment and third elastic members 5c, 5c ex- 
tending in continuity with the first elastic members 5a, 
5a toward a rear end 1 c of the garment, and these elastic 
members have their values of stretch stress in the rela- 
tionship of the first elastic members 5a > the third elastic 
members 5c> the second elastic members 5b. 
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Description 

[0001] This invention relates to disposable garments 
such as disposable diapers of open-type or pants-type, 
training pants or diaper covers. 
[0002] Japanese Patent Application Disclosure No. 
1987-231005 describes disposable pants comprising a 
liquid-pervious topsheet, a liquid-impervious backsheet 
and a liquid-absorbent core extending between these 
two sheets. Elastic members secured under tension to 
the sheets of the pants along respective cutouts intend- 
ed to form a pair of leg-holes, respectively. The elastic 
members comprise first elastic members lying substan- 
tially intermediate portions of the cutouts so as to extend 
longitudinally of the pants and second and third elastic 
members extending transversely of the pants from lon- 
gitudinally opposite ends of the respective first elastic 
members in continuity with the first elastic members. 
[0003] Movement of the vicinity of the leg-holes sur- 
rounding the wearer's thighs possibly occurring during 
use of the pants is the maximum over the front thighs, 
moderate over the rear thighs and the minimum in the 
crotch region. While the Japanese Patent Application 
Disclosure No. 1987-231005 contains no description 
about stretch stress of the first - third elastic members, 
it is concerned that compression marks might be left on 
the front thighs if the stretch stress is uniform in all the 
elastic members and this stretch stress is relatively high. 
Although it will be possible to alleviate the problem of 
such compression marks by reducing the stretch stress 
of the elastic members, a rigidity of the core will unac- 
ceptably reduce the stretch stress particularly around a 
crotch region of the pants in which most of excretion is 
discharged. In this case, the peripheral edges of the leg- 
holes are apt to be spaced from the wearer's skin and 
an amount of excretion may leak through this gap 
formed between the peripheral edges and the wearer's 
skin. 

[0004] It is an object of this invention to provide a dis- 
posable garment provided along the peripheral edges 
of the respective leg -holes elastic members improved 
so that the compression marks due to the elastic mem- 
bers may be substantially avoided and a possibility of 
excretion leakage may be prevented. 
[0005] According to this invention, there is provided a 
disposable garment having transversely opposite side 
edges extending in a longitudinal direction and longitu- 
dinally opposite ends extending in a transverse direction 
which is orthogonal to the longitudinal direction, and leg- 
hole elastic members which extend in the longitudinal 
direction being secured under tension to the garment 
along the transversely opposite side edges, wherein: 

the leg-holes comprise first elastic members ex- 
tending along the transversely opposite side edges in 
the longitudinally middle zone of the garment, second 
elastic members extending in continuity with the first 
elastic members toward the front end and third elastic 
members extending in continuity with the first elastic 
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members toward the rear end, and these elastic mem- 
bers have to present values of stretch stress thereof in 
a relationship of the first elastic members > the third 
elastic members > the second elastic members. 
5 [0006] In the disposable garment according to this in- 
vention, the respective sets of the elastic members as- 
sociated with the leg-holes comprise the first elastic 
members extending along the transversely opposite 
side edges of the panel in the longitudinally middle zone 
w of the panel, the second elastic members extending in 
continuity with the first elastic members toward the front 
end of the panel and the third elastic members extend- 
ing in continuity with the first elastic members toward 
the rear end of the panel. These elastic members pre- 
'5 viously selected to present their values of stretch stress 
in the relationship of the first elastic members > the third 
elastic members > the second elastic members are at- 
tached to the panel under tension along the transversely 
opposite side edges. Such unique arrangement is effec- 
tive to alleviate a possibility of compression marks left 
on the wearer's thighs due to the elastic members and 
simultaneously to improve a fit of the panel's side edges 
around the wearer's thighs so that a concern of excre- 
tion's leakage may be reliably avoided. 
[0007] With the diaper of pants-type according to this 
invention, the elastic members attached to the diaper 
along the peripheral edges of the leg-holes have the 
stretch stress which is higher in the crotch region than 
around the front thighs. As a result, a possibility of com- 
pression marks left on the wearer's front thighs can be 
effectively alleviated and, at the same time, excretion 
lead otherwise possibly occurring in the wearer's crotch 
region can be reliably avoided. 

Fig. 1 is a perspective view showing a partially cut- 
away disposable diaper of open-type as one em- 
bodiment of this invention; 
Fig. 2 is a plan view showing the diaper of Fig. 1 ; 
Fig. 3 is a sectional view taken along line A - A in 
Fig. 1; 

Rg. 4 is a perspective view showing a diaper of 
pants-type as another embodiment of this inven- 
tion; and 

Fig. 5 is a plan view showing the diaper of Fig. 4 in 
its developed state. 

[0008] Details of a disposable garment according to 
this invention will be more fully understood from the de- 
scription of a disposable diaper as one embodiment of 
this invention given hereunder with reference to the ac- 
companying drawings. 

[0009] Fig. 1 is a perspective view showing a partially 
cutaway disposable diaper of open-type as one embod- 
iment of this invention and Rg. 2 is a plan view showing 
the diaper of Fig. t . The diaper is formed by a laminated 
panel 1 comprising a liquid-pervious topsheet 2, a liquid- 
impervious backsheet 3 and a liquid-absorbent core 4 
disposed between the topsheet 2 and the backsheet 3 
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and joined to the inner surface of at (east one of these 
two sheets 2, 3. The panel 1 is contoured by transverse- 
ly opposite side edges 1 a, 1 a extending parallel to each 
other in a longitudinal direction and longitudinally oppo- 
site front and rear ends 1 b, 1 c extending parallel to each 
other in a transverse direction which is orthogonal to the 
longitudinal direction. The panel 1 is hourglass-shaped 
and has a front waist region 20 extending on the side of 
the front end 1b, a rear waist region 22 extending on the 
side of the rear end 1c and a crotch region 21 extending 
between these front and rear waist regions 20, 22. 
[001 0] As will be apparent from Fig. 2, the transverse- 
ly opposite side edges 1a, 1 a of the panel 1 are curved 
in the crotch region 21 toward a longitudinal center fine 
Y of the panel 1 bisecting a width of the panel 1 . It should 
be understood that these curves are longer on the side 
of the front end 1b than on the side of the rear end 1c 
around a transverse center line X of the panel 1 bisect- 
ing a length thereof. In other words, the rear waist region 
22 has its area larger than the area of the front waist 
region 20 in the panel 1. 

[0011] The panel 1 is provided in the crotch region 21 
with leg-hole elastic members 5a, 5b, 5c extending lon- 
gitudinally of the panel 1 immediately outside the trans- 
versely opposite side edges 4a, 4a of the core 4. Each 
set of these elastic members comprises the first elastic 
member 5a lying in the longitudinally middle zone of the 
crotch region 21 , the second elastic member 5b lying in 
the crotch region 2 1 adjacent the front end 1 b of the pan- 
el 1 and the third elastic member 5c lying in the crotch 
region 21 adjacent the rear end 1c of the panel 1 . 
[0012] These elastic members 5a, 5b, 5c are secured 
under tension to strips of nonwoven fabric 6 soto be cov- 
ered with these strips of nonwoven fabric 6 and attached 
together with the strips of nonwoven fabric 6 to the panel 
1 under tension given longitudinally of the panel 1 . Lon- 
gitudinally opposite ends 5a 1 , 5a 1 of the first elastic 
member 5a overlap the adjacent longitudinal ends 5b1, 
5c 1 of the second and third elastic members 5b, 5c so 
that these elastic members 5a, 5b, 5c are successively 
connected one to another in the longitudinal direction, 
values of stretch stress presented by the first • third elas- 
tic members 5a, 5b, 5c are adjusted so that a relation- 
ship of the first elastic member 5a > the third elastic 
member 5c > the second elastic member 5b may be es- 
tablished. 

[0013] Specifically, the first elastic member 5a has a 
stretch stress of 0.0224 • 0.2716 gf/mm 2 , the second 
elastic member 5b has a stretch stress of 0.0063 • 
0.0429 gf/mm 2 and the third elastic member 5c has a 
stretch stress of 0.0067 - 0.1291 gf/mm 2 . These values 
are those as measured by stretching the first - third elas- 
tic members 5a, 5b, 5c respectively secured under ten- 
sion to the strips of nonwoven fabric 6 and covered 
therewith at the same stretch ratio before they are at- 
tached to the panel 1 . 

[0014] The values of stretch stress presented by the 
first - third elastic members 5a, 5b, 5c may be selected 



within the ranges as have been described so far as the 
previously mentioned relationship of the first elastic 
member 5a > the third elastic member 5c > the second 
elastic member 5b is established among the values of 
5 stretch stress presented by the respective elastic mem- 
bers 5a, 5b, 5c. 

[001 5] If the values of stretch stress presented by the 
first - third elastic members 5a, 5b, 5c are less than the 
respective lower limits thereof, the transversely oppo- 

io site side edges 1 a, 1 a of the panel 1 would be apt to be 
spaced from the wearer's thighs during use of the panel 
1 and result in leakage of excretion. The first elastic 
members 5a, 5a lying in the vicinity of the transversely 
opposite side edges 4a, 4a would be liable to such prob- 

'5 lem since the stretch stress of these elastic members 
5a, 5a is necessarily reduced by a rigidity of the core 4. 
Consequently, a deficient stretch stress of the first elas- 
tic members 5a, 5a could not ensure a good fit of the 
transversely side edges 1 a.'l a along which the first elas- 

20 tic members 5a, 5a extend around the wearers thighs 
would cause leakage of excretion. 
[001 6] If the values of stretch stress presented by the 
first • third elastic members 5a, 5b, 5c exceed the re- 
spective upper limits thereof, the wearer's thighs would 

25 be liable to compression marks due to these elastic 
members 5a, 5b, 5c particularly on the front thighs hav- 
ing a relatively large movement. 
[001 7] In the front and rear waist regions 20, 22 of the 
panel 1 , there are provided along the longitudinally op- 

30 posite ends 1 b, 1c film-like elastic members 7, 7 asso- 
ciated with a waist-hole extending transversely of the 
panel 1. These elastic members 7, 7 are disposed be- 
tween the topsheet 2 and the backsheet 3 and secured 
under tension to the inner surface of at least one of these 

35 two sheets 2, 3, A pair of tape fasteners 8, 8 have their 
proximal ends attached to the rear waist region 22 of the 
panel 1 so that these tape fasteners 8, 8 may extend 
inward transversely of the panel 1 from its transversely 
opposite side edges 1 a, 1 a, respectively. The front waist 

40 region 20 of the panel 1 is provided on the outer surface 
of the backsheet 3 with a strip of target tape 9 to which 
the tape fasteners 8, a are anchored. 
[0018] The panel 1 forms a pair of leg-holes and a 
waist-hole (not shown) as the tape fasteners 8, 8 are 

45 anchored to the strip of target tape 9 by means of pres- 
sure-sensitive adhesive applied on the inner surface of 
free ends of the respective tape fasteners 8, 8. Fig. 1 
shows a state in which the leg-hole elastic members 5a, 
5b, 5c as well as the waist-hole elastic members 7, 7 

so have been relieved of the tension and, as a result, gath- 
ers have been formed along the transversely opposite 
side edges 1a, 1a and the longitudinally opposite ends 
1b, 1c of the panel 1. 

[0019] Fig. 3 is a sectional view taken along line A - 
55 A in Fig. 1. The topsheet 2 and the backsheet 3 extend 
outward beyond the transversely opposite side edges 
4a, 4a of the core 4 and joined to each other. The strips 
of nonwoven fabric 6 covering the respective elastic 
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members 5a, 5b, 5c are secured to the outer surface of 
the topsheet 2 by means of adhesive 1 4. 
[0020] Fig. 4 is a perspective view showing a diaper 
of pants-type as another embodiment of this invention 
and Fig. 5 is a plan view showing the diaper of Fig. 4 in 
its developed state. The diaper according to this embod- 
iment is similar to the panel 1 of Fig. 1 in that the diaper 
is formed by the laminated panel 1 comprising the top- 
sheet 2, the backsheet 3 and the core disposed between 
these two sheets 2, 3. 

[0021] The panel 1 is composed, as viewed longitudi- 
nally thereof, of the front waist region 20, the rear waist 
region 22 and the crotch region 21 extending between 
these two waist regions 20, 22. The panel 1 is contoured 
by the transversely opposite side edges 1 a, 1a intended 
to form the pair of leg-holes 10 and the longitudinally 
opposite ends 1 b, 1 c intended to form the waist-hole 1 1 . 
Along peripheral edges of the respective leg-holes 10, 
the elastic members 5a, 5b, 5c are secured under ten- 
sion to the panel 1 so as to extend along the entire pe- 
ripheries of the respective leg-holes 10 and, along pe- 
ripheral edge of the waist-hole 11, the film-like elastic 
members 7, 7 are secured under tension to the panel 1 
so as to extend along the entire periphery of the waist- 
hole 11. 

[0022] As will be apparent from Fig . 5, the transverse- 
ly opposite side edges 1a, 1a of the panel 1 are curved 
in the crotch region 21 toward a longitudinal center line 
Y of the panel 1 bisecting a width of the panel 1 . These 
curves are longer on the side of the front end 1b than 
on the side of the rear end 1 c around a transverse center 
line X of the panel 1 bisecting a length thereof. In other 
words, the rear waist region 22 has its area larger than 
the area of the front waist region 20 in the panel 1 . 
[0023] The panel 1 is provided in the crotch region 21 
with leg-hole elastic members 5a, 5b, 5c extending 
along the transversely opposite side edges 1 a, 1 a. Each 
set of these elastic members comprises the first elastic 
member 5a lying substantially in the longitudinally mid- 
dle zone of the crotch region 21, the second elastic 
member 5b lying in the crotch region 21 adjacent the 
front end 1 b of the panel 1 and the third elastic member 
5c lying in the crotch region 21 adjacent the rear end 1c 
of the panel 1 . 

[0024] These elastic members 5a, 5b, 5c are secured 
under tension to strips of nonwoven fabric 6 so to be 
covered with these strips of nonwoven fabric 6 and at- 
tached together with the strips of nonwoven fabric 6 to 
the panel 1 with tension given longitudinally of the panel 
1 . Longitudinally opposite ends 5a 1t 5a 1 of the first elas- 
tic member 5a overlap the adjacent longitudinal ends 
5b 1 , 5c 1 of the second and third elastic members 5b, 5c 
so that these elastic members 5a, 5b, 5c are succes- 
sively connected one to another in the longitudinal di- 
rection. Values of stretch stress presented by the first - 
third elastic members 5a, 5b, 5c are adjusted so that a 
relationship of the first elastic member 5a > the third 
elastic member 5c > the second elastic member 5b may 



be established. 

[0025] Specifically, the first elastic element 5a has a 
stretch stress of 0.0224 - 0-2716 gf/mm 2 , the second 
elastic member 5b has a stretch stress of 0,0063 - 

5 0.0429 gf/mm 2 and the third elastic member 5c has a 
stretch stress of 0.0067 - 0.1291 gf/mm 2 . These values 
are those as measured by stretching the first - third elas- 
tic members 5a, 5b, 5c respectively bonded with tension 
to the strips of nonwoven fabric 6 and covered therewith 

10 at a same stretch ratio before they are attached to the 
panel 1. 

[0026] According to this embodiment, the panel 1 is 
provided with a pair of barrier cuffs 12 extending longi- 
tudinally of the panel 1 . Each of the cuffs 12 has a free 

'5 side edge 1 2a joined neither to the topsheet 2 nor to the 
backsheet 3, a fixed side edge 12b opposed to the free 
side edge 1 2a arid longitudinally opposite ends 1 2c, 1 2c 
lying on the longitudinally opposite ends 1b, 1c of the 
panel 1 and joined to the outer surface of the topsheet 

20 2 as they are fixedly collapsed inwardly of the panel 1 . 
The fixed side edge 12b lies between the associated 
side edge 4a of the core 4 and the associated set of the 
elastic members 5a, 5b, 5c and is secured to the outer 
surface of the topsheet 2. 

25 [0027] A portion of the cuff 12 extending outward from 
its fixed side edge 12b transversely of the panel 1 and 
the longitudinally opposite ends 12c are shaped so that 
the cuff 1 2 does not extend beyond the outer contour of 
the backsheet 3. The cuff 12 is provided along its free 

30 side edge 12a with a longitudinally extending elastic 
member 1 3 secured under tension to the free side edge 
1 2a so that this elastic member 1 3 may be covered with 
the free side edge 12a of this cuff 12. 
[0028] The panel 1 is longitudinally folded along the 

35 transverse center line X with the topsheet 2 inside and 
then the front and rear waist regions 20, 22 are joined 
together along the transversely opposite side edges la, 
la of these waist regions 20, 22 to form the diaper of 
open-type. The elastic members 5a, 5b, 5c have their 

<o stretch stresses previously selected to establish. The 
values of the stretch stress presented by the respective 
elastic members previously adjusted in the relationship 
of thefirst elastic member 5a > the third elastic member 
5c > the second elastic member 5b alleviate a possibility 

45 of compression marks left on the front thighs due to the 
second elastic members 5b and prevents any amount 
of excretion from leaking around the crotch region due 
to the first elastic members 5a which may be affected 
by a rigidity of the core 4. 

so [0029] A liquid-pervious sheet, preferably a liquid- 
pervious but hydrophobic sheet such as a nonwoven 
fabric or a porous plastic film may be used as stock ma- 
terial for the topsheet 2. A Nqutd-impervious plastic film 
or a laminate consisting of such plastic film and hydro- 

55 phobic nonwoven fabric, preferably a breathable but liq- 
uid-impervious sheet may be used as stock material for 
the backsheet 3. The cuffs 12 may be formed by a 
breathable nonwoven fabric, preferably by a breathable 
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but liquid-impervious nonwoven fabric. The no n woven 
fabric used for this purpose may be selected from a 
group including an air-through nonwoven fabric, a spun 
bond nonwoven fabric, a spun lace nonwoven fabric and 
a melt blown nonwoven fabric. The core 4 may be 5 
formed by compressing a mixture of fluff pulp and highly 
absorptive polymer grains to a desired thickness and 
entirely covering this with a water-pervious sheet (not 
shown) such as tissue paper. 

[0030] Elastomer such as synthetic rubber or natural w 
rubber may be used as stock material for the elastic 
members 5a, 5b, 5c. These elastic members 5a, 5b, 5c 
may be of film-like or thread-like form. Joining of the var- 
ious components such as the core 4, the elastic mem- 
bers 5a, 5b, 5c, the sheets 2, 3 and the cuffs 1 2 may be '5 
carried out using suitable adhesive such as hot melt ad- 
hesive or pressure-sensitive adhesive or heat-sealing 
technique. 

[0031] The feature that the respective elastic mem- 
bers 5a, 5b, 5c are covered with the strips of nonwoven 20 
fabric is particularly important for this invention. Specif- 
ically, these strips of nonwoven fabric protect the wear- 
er's skin from direct contact with the elastic members 
5a, 5b, 5c and thereby from having an eruption and/or 
feeling of incompatibility even if the elastic members 5a, 25 
5b, 5c are attached to the outer surface of the topsheet 
2. It is also possible to secure the elastic members 5a, 
5b, 5c under tension to the outer surface of the back- 
sheet 3 or to dispose these elastic members having no 
strip of nonwoven fabric covering them between the top- 30 
sheet 2 and the backsheet 3 and to secure them under 
tension to at least one of these two sheets 2, 3. 
[0032] The longitudinally opposite ends 5a 1 , 5a 1 may 
be also connected with the respective longitudinal ends 
5b 1( 5c 1 of the elastic members 5b, 5c in end-to-end 35 
fashion instead of overlapping them one upon another. 
By longitudinally connecting the elastic members 5a, 5b, 
5c in this end-to-end fashion, it is possible to avoid a 
difference in level necessarily occurring when the longi- 
tudinally opposite ends 5a, , 5a 1 of the elastic members <0 
5a overlap the respective longitudinal ends 5b 1t 5c 1 of 
the elastic members 5b, 5c. With an advantageous con- 
sequence, it is not concerned that the elastic members 
5a, 5b, 5c might give the wearer's skin no feeling of in- 
compatibility during use of the diaper. The elastic mem- *s 
bers 5a, 5b, 5c may extend into the front and rear waist 
regions 20, 22 beyond the crotch region 21 , if desired. 



Claims 

1 . A disposable garment having transversely opposite 
side edges extending in a longitudinal direction and 
longitudinally opposite front and rear ends extend- 
ing in a transverse direction which is orthogonal to 
said longitudinal direction, leg -hole elastic mem- 
bers which extend in said longitudinal direction be- 
ing secured tension to said garment along said 



transversely opposite side edges, wherein: 

said leg-holes comprise first elastic members 
extending along said transversely opposite side 
edges in a longitudinally middle zone of said gar- 
ment, second elastic members extending in conti- 
nuity with said first elastic members toward said 
front end and third elastic members extending in 
continuity with said first elastic members toward 
said rear end, and said elastic members have val- 
ues of stretch stress thereof in a relationship of said 
first elastic members > said third elastic members 
> said second elastic members. 

2. The disposable garment according to Claim 1, 
wherein said first, second and third elastic members 
are respectively covered with strips of nonwoven 
fabric and secured under tension thereto and 
wherein said first elastic members have a stretch 
stress of 0.0224 - 0.271 6 gf/mm 2 said second elas- 
tic members have a stretch stress of 0.0063 • 
0.0429 gf/mm 2 and said third elastic members have 
a stretch stress of 0.0067 - 0. 1 291 gf/mm 2 as meas- 
ured by stretching said first, second and third elastic 
members respectively secured under tension to the 
strips of nonwoven fabric and covered therewith at 
the same stretch ratio before they are attached to 
said garment. 

3. The disposable garment according to Claim 1, 
wherein longitudinally opposite ends of said first 
elastic members overlap the adjacent longitudinal 
ends of said second and third elastic members. 

4. The disposable garment according to claim 1, 
wherein said garment is formed by a laminated pan- 
el comprising a liquid-pervious topsheet, a liquid- 
impervious backsheet and a liquid-absorbent core 
disposed between said topsheet and said back- 
sheet wherein said panel is composed, in said lon- 
gitudinal direction, of a front waist region, a rear 
waist region and a crotch region extending between 
said front and rear waist regions and curved inward- 
ly toward a longitudinal center line of said panel and 
wherein said first, second and third elastic members 
are attached to said panel along transversely oppo- 
site side edges of said crotch region. 
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